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Abstract 
The search for materials similar to magnesium diboride, MgB2, based on structure and 
electronic similarity did not produce close enough superconductors in terms of Tc. Changing 
the search to iso-electronic and iso-atomic number equivalents opened new doors to very 
many possible MgB2-like superconductors. Here we present LiBeP which meets these new 
conditions. We estimate its Tc to be 34.5K if two-gapped or 17.2K if single gapped. 
 
Introduction 
The discovery of superconductivity at 39K in magnesium diboride [1] presented a model for 
searching for similar binary, ternary and possibly quaternary systems with low valence 
electron count and low atomic number like MgB2. The search for MgB2-like superconductors, 
based on iso-structural and iso-valent similarities failed to find any superconductors [2 - 14] 
with Tc near to MgB2s, indicating those parameters were not sufficient deciding factors [15 - 
17] in superconductivity as previously believed. By looking at other parameters that correlate 
with superconductivity, such as electronegativity, valence electrons and atomic number, new 
possible MgB2-like superconductors [17 - 21] were predicted. Using the same model, we 
herein show that Lithium beryllium phosphide, LiBeP, should be superconducting. 
Properties of LiBeP 
Lithium beryllium phosphide, LiBeP, is synthesized from a stoichiometric mixture of Li3P and 
Be3P2 at a temperature of 660 degrees centigrade. The reaction can be described as: 
2 
 
                                                                 Li3P + Be3P2 = 3LiBeP                                     (1) 
The structure of LiBeP has been determined [22,  23] to be tetragonal with   a = 3.617 Å and c 
= 6.032 Å. It crystallizes in the P4/nmm, Z =2, in the anti-PbFCl-type structure. A recent 
computation with Materials Project [24] online resources confirms the spacegroup as 
P4/nmm No. 129 but with lattice constants of a = 3.606A and c = 6.008A and density 
1.99g/cm3. 
 
MCSD of LiBeP 
LiBeP can also be characterized by the material specific characterization dataset (MSCD) 
scheme [16, 17] as shown in Table 1. Table 1 also has for comparison the MSCDs of MgB2, 
LiBSi, Be2Si and Li2S.We find that they all share the same atomic number Z and valence 
electron count, Ne. The Ne/ = 0.9847 which implies that it is a superconductor [16].Thus 
LiBeP and the others can be classified as MgB2-like materials. A notable feature of the MgB2-
like materials is that their formula weights are very close. 
Estimating Tc of LiBeP 
The transition temperature Tc of MgB2-like materials can be estimated [16] from 
                                                                   Tc =  


 Ko                                                                 (2) 
 where electronegativity is , valence electron count is Ne,  atomic number is Z, and formula 
weight is Fw. Ko = n(Fw/Z)   and n is a number, usually less than 4 and determined empirically 
for families of superconductors. For MgB2-like superconductors, n = 3.65 for 2-gapped 
superconductor or half that value for single gap. From equation (2) and Table 1 MSCD, we 
compute for LiBeP, a Tc of about 34.5K. This computation assumes MgB2’s Ko =22.85. For 
many ternaries, the Ko is half this value. Thus the Tc (min) of LiBeP may be 17.25K if it is 
single gapped. 
 
Discussion 
Electronegativity tends to increase with pressure if it has not reached its optimum for a 
system [25, 26]. We predict that LiBeP will respond to pressure and its Tc will rise to that of 
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MgB2 until its electronegativity reaches 1.7333, the same as MgB2. The MSCDs of LiBSi, Li2S 
and Be2Si show that their electronegativities are 1.6, 1.5 and 1.6 respectively. That of LiBeP is 
1.5333. This implies that their Tcs will be close since their valance electron counts and atomic 
numbers are the same. 
 
Conclusion 
LiBeP, a tetragonal structured material, meets the symmetry rules required to be a 
superconductor and also MgB2-like. We computed the Tc to be 17.3K if single gapped and 
34.5 K if double gapped. 
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Table 
 
Material Ne Z Ne/   Fw Fw/Z Tc(K)  Ko 
 
 
1 MgB2 1.7333 2.667 7.3333 0.9847 45.93  6.263 39 22.85 
 
2 LiBeP 1.5333 2.667 7.3333 0.9847  46.92  6.40 34.5  22.85 
 
3 LiBSi 1.6 2.667 7.3333 0.9847  45.84  6.25 36  22.85 
 
4 Be2Si 1.6 2.667 7.3333 0.9847 46.11 6.29 36 22.85 
 
5 Li2S 1.5 2.667 7.3333 0.9847 45.95 6.27 33.8 22.85 
Table 1: MSCD of MgB2, LiBeP, LiBSi, Be2Si and Li2S. Ne and Z is the same for all, hence Ne/   
is also the same. Formula weight (Fw) are very close and differ by less than 1.0 
